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Abstract. Employee health is increasingly important, as is the use of eHealth
technologies in the private and the organizational context. This paper examines
which existing eHealth technologies that support monitoring and tracking of
health are applied in occupational health management (OHM) and investigates
the advantages and disadvantages of their application. To pursue this intention,
we analyze the current state of research with a structured literature review and
provide a comprehensive overview of relevant works. The results point out
advantages and disadvantages that provide the groundwork to discuss success
factors for tracking and monitoring eHealth technologies in OHM. The derived
success factors aim at operational, technological, operational/technological
aspects of eHealth tracking and monitoring usage. Thereby, favorable outcomes
such as an increase in employee health can be achieved, and participation in
OHM measures can be increased. However, it can also lead to adverse outcomes
such as a reduced work-life balance.
Keywords: Technology Usage, Occupational Health Management, eHealth,
Structured Literature Review, Health Monitoring and Tracking
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Introduction

Many chronic diseases that humanity faces today are associated with an increasingly
sedentary modern lifestyle and an unhealthy diet. In industrialized nations, only about
one-third of the population is sufficiently physically active [1]. In addition to increasing
physical inactivity and an aging workforce, dietary patterns in industrialized countries
are characterized by high energy intake and excessive consumption of (saturated) fats,
cholesterol, sugar, and salt that [2] classify as unhealthy. Besides, workplace health
problems for example, due to prolonged sitting in front of computers increase. A recent
study shows that sitting time is mainly spent at the office and increases with increasing
age [3].
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However, employee health is essential for productivity and economic as well as
social development, as workers make up half of the world’s population and spend a
significant amount of time at work [4–7]. Intending to create a healthier work
environment, promote lifestyle changes, and thus improve society's health, the World
Health Organization (WHO) has acknowledged the workplace as one priority setting
for health promotion in the 21 st century [4, 8]. Therefore, occupational health
management (OHM) emerged as a growing research stream for researchers and
practitioners [9]. Although no universally accepted definition of OHM exists, it
generally addresses all aspects of occupational health and safety and focuses heavily
on various areas related to employee health, such as primary prevention of hazards, but
also social and individual factors, and access to health services [10]. Thereby workplace
health promotion that focuses on improving people's health by encouraging employees
to change their behavior at work contributes significantly to OHM [11, 12]. Albeit the
tremendous benefits of OHM, they have been plagued in the past by low employee
participation rates and difficulties in tracking employees’ progress. Low participation
rates result from skepticism or a lack of interest on the part of employees. The difficulty
in measuring employee progress can be due to the high level of data protection that
needs to be observed. With the rapid development of eHealth technologies, more and
more companies see a promising benefit in integrating digital technologies in their
OHM. They wish to revitalize their OHM activities and promote a healthy and active
lifestyle for their employees [13, 14]. Next to wearable devices, other digital
technologies such as applications on employees’ mobile phones and more complex
technologies like smart mirrors for measuring health parameters or risk potentials are
also applied [15]. Although the use of eHealth applications in the workplace context is
steadily increasing, there is still a lack of clear understanding about which tracking and
monitoring eHealth technologies are used for different purposes in OHM. Accordingly,
there is a lack of clarity of the advantages and positive consequences of integrating
eHealth technologies for tracking and monitoring the employees’ health in the context
of OHM and the disadvantages and risks, and limitations of their use [14]. Against this
backdrop, we therefore ask the following research questions:
RQ1: Which tracking and monitoring eHealth technologies are applied in OHM?
RQ2: Which advantages and potentials exist within the application of tracking and
monitoring eHealth technologies in OHM?
RQ3: Which disadvantages and limitations exist within the application of tracking and
monitoring eHealth technologies in OHM?
The paper is organized as follows: In the subsequent section, we provide a theoretical
background, while in section 3, we introduce the systematic literature review (SLR)
and its process. In section 4, we answer our research questions. In section 5, we discuss
our findings by deriving success factors and stating practical and theoretical
implications. Section 6 summarizes the study’s limitations and our findings.

2

Theoretical Basics

The introduction of eHealth or electronic health marked the promise of information
and communication technologies (ICTs) to improve health and the health care system
[16, 17]. We follow the definition of [18, p. 809] and define eHealth as “the use of
internet technology by the public, health workers, and others to access health and
lifestyle information, services and support; it encompasses telemedicine, telecare, etc.”
In recent years, a trend that has increasingly emerged is the tracking and monitoring
of health activities based on smart devices, scientifically often also referred to as selftracking, quantified-self, or personal analytics [19]. This trend enables the individual to
collect a great amount of data on daily activities, exercises, vital parameters, disease
symptoms, sleep, and more [20] and offers many valuable possibilities for users. This
displays a subset of what general eHealth encompasses. Within these theoretical
distinctions and regarding tracking and monitoring of activities, mHealth represents the
intersection between eHealth and the application of eHealth supported by smartphone
technology that captures, analyzes, processes, and transmits health-related information
through sensors other systems [21]. Typically, self-tracking or activity tracking is
performed with wearables such as smartwatches and smart clothing that measure
physical activity. As no clear distinction between monitoring and activity tracking
exists in literature, we follow the characteristic that monitoring is usually performed by
a device or external person mainly supervising medical data, while activity tracking
records data and displays evaluations, whereby the user itself keeps track of its activities
[19, 22].
Our focus on tracking and monitoring in the context of eHealth, along with its
underlying technologies, applications, and smart devices, is not exclusively found in
the private context but is also increasingly used in the occupational health context [23].
Employee health is influenced by several risk factors at the workplace, leading, among
others, to cancer, accidents, musculoskeletal disorders, respiratory diseases, hearing
loss, circulatory disorders, stress-related disorders, and communicable diseases [4].
Thereby a distinction between mandatory and voluntary OHM-related initiatives can
be observed. While mandatory programs are forced through government legislation,
voluntary OHM practices are driven, among others, by employee groups or the
company’s management [24, 25]. Although the management of occupational health and
occupational safety is often grouped under the term OHM, there are marginal but
essential differences. Measures to prevent occupational accidents and work-related
health hazards and design workplaces ergonomically (occupational safety) are
primarily prescribed by law through national occupational health and safety regulations
– for example, in Germany through the Occupational Health and Safety Act.
Occupational safety and health rules and regulations may be specific to certain
industries, certain types of production facilities, the organization, and the design of
workplaces. However, compliance with legal requirements is no longer sufficient to
gain a competitive advantage in the battle for young talents. For this reason, many
companies are offering their employees additional voluntary health benefits [26].
Promoting employee health is also becoming increasingly important considering an
aging workforce and rising healthcare costs. Health monitoring is not entirely new; it

may soon become the new trend in OHM with the emergence of new technologies to
monitor employees.
Combining both concepts (OHM and eHealth) can lead to a reinforcing system. On
the one hand, the use of new technologies, like self-tracking devices, turn analogues
OHM measures into digital ones making them location-unbound, time-flexible, and
more individual, while still offering a competitive experience for users. On the other
hand, and against the backdrop of monitoring and tracking capabilities, users are
directly informed about their health status and training statistics. Based on these
examples, participant rates of OHM measures can be increased and lead to improved
employee health awareness [12]. However, little is known about which tracking and
monitoring technologies are widely used and what advantages and disadvantages they
are associated within the context of OHM.

3

Literature Review of eHealth Technologies in OHM

To analyze the current state in which context eHealth tracking and monitoring
technologies in OHM are used and which advantages and disadvantages exist, we
conduct an SLR providing an overview of the relevant literature in the respective
research field to provide initial insights and answers to the proposed RQs.
3.1

Overview of the Literature Review Process

We incorporate a structured review methodology to identify peer-reviewed articles
from electronic databases that increase the quality of material on the issue being
studied. Therefore, we applied the procedures of an SLR as proposed by [27–31]. To
define the scope of the literature review, [27] and [28] suggest beginning with keyword
research and enriching the results with more generic research since the keyword
analysis cannot provide all available results from literature. Thus, after conducting an
extensive keyword search, the keyword analysis is enriched by a backward search and
completed with a forward search. The keyword search was carried out in six different
databases known for high-quality literature: Business Source Premier, AIS eLibrary,
IEEE Digital Library, Science Direct, Emerald Insight, and ACM Digital Library.
We created two search strings, consisting of significant terms related to the RQs; the
synonyms and alternative spellings of these terms as the main concepts ‘occupational
health’ and ‘eHealth’ are often named differently. We searched the databases for these
two search strings. Boolean operators such as ‘*’ for displaying all possible endings of
the respective keyword or ‘-‘ for displaying all possible connections between the two
respective keywords also played an essential role in this research because of the various
possible combinations of the keywords [32]. The final search strings were:
1) (“work* health" OR "employee health" OR "occupational health" OR "operational
health" OR "corporate health" OR "company health" OR "office health") AND (digital*
OR ehealth OR e-health OR "electronic health" OR mhealth OR m-health OR "mobile
health");

2) ("work* health" OR "employee health" OR "occupational health" OR "operational
health" OR "corporate health" OR "company health" OR "office health") AND
(tracking OR self-tracking OR self-monitoring OR wearable* OR quantified self).
Since this work focuses on current and future developments in this area, we limited
our database search to publications from 2013 onwards. The searches were conducted
exclusively in titles, abstracts, and keywords to ensure high-quality results. We
identified 853 entries for the first search term and 624 entries for the second term, thus
in total 1,477 entries. After excluding duplicates, a total of 1,306 entries remained.
3.2

Exclusion Criteria, Data Extraction, Quality Assessment, and Forward and
Backward Search

We screened the 1,306 remaining entries under consideration of various exclusion
criteria. First, only papers written in English were considered. Second, we only included
journal articles and conference contributions in the result list because they are peerreviewed in contrast to other publications. Third, all commentaries, guest editorials,
presentations, periodicals, and research proposals were excluded for quality reasons
[33]. Because the research field is still young, articles containing conceptual
frameworks or conceptual developments remained included in the literature review.
Also, both quantitative and qualitative studies were included. This process led to 1,255
remaining papers, appearing to be valuable contributions at first sight. To find
publications that addressed our RQs, we first screened the articles’ titles and
subsequently their abstracts. The selection process was carried out by three authors
independently. In an upfront alignment, we harmonized our view about the inclusion
and exclusion criteria. We concluded to only include articles that answer at least one of
our research questions based on title and abstract. After all three authors had screened
the title and abstract, we aligned again and either included or excluded when the
screening authors were of the same opinion. In the case of contradicting opinions, we
discussed our different views to find a suitable solution for all three authors. This
quality assessment step led to a total of 63 results.
Forward search implies finding citations to a paper, whereas backward search aims
to find citations in a paper [32]. Moreover, [27] recommend enhancing the literature
review by reviewing the citations for the articles that have been identified to determine
prior articles that should be considered. We conducted a backward references search as
described by [28] to extend the knowledge deeper. Also, the backward search process
was performed to address the critique of SLRs being incomplete [34] and, therefore, to
determine whether any referenced papers have not been included in the initial selection
process [27]. According to [30], we included mainly particularly relevant articles in the
backward search. Therefore, we selected the relevant literature of [14] and [35] for this
purpose. Both publications provided the most appropriate starting point for the
backward and forward search, as their focus adequately addresses our research
questions and are about tracking and monitoring eHealth technologies in the context of
OHM measures. The reference section of both publications contained 80 entries that
went all through the whole screening process as described in the previous section. Out
of the 80 sources within the publication screened in the backward screening process,

we considered ten as valuable contributions. After implementing the backward search,
we carried out the forward references search as proposed by [28] to expand the
knowledge on the topic by locating follow-up studies or identifying newer findings and
developments. Therefore, we selected the same two publications in the backward search
and screened them forward with Google Scholar. This process led to another 20
findings that also went through the complete screening process. Out of these, we
consider another four as valuable contributions. Consequently, the backward and
forward search led to 10 additional contributions (cf. Table 1). In sum, we identified a
total number of 77 relevant entries, which we analyzed in their entirety and extracted
relevant data and information.
Table 1. SLR results
Retrieved papers from database screening
After duplicates removed (-171)
After quality assessment and exclusion criteria (-1,239)
After forward/ backward search (+10)
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1,477
1,306
67
77

Results

To evaluate our findings, we first analyzed the 77 publications found according to our
RQ1 and subsequently derived advantages (RQ2) and disadvantages (RQ3)
accordingly. We first elaborated an intermediate concept-oriented matrix with three
major research streams: (1) occupational health, (2) eHealth technologies, and (3)
human well-being. Second, we used the derived concept-oriented oriented matrix to
analyze the used eHealth technologies in detail (RQ1) and clustered the literature to
advantages (RQ2) and disadvantages (RQ3) (Table 2). Therefore, we classified them
and subsequently tagged each article with different keywords dealing with the applied
context, technology, and the explicitly and implicitly stated advantages and
disadvantages. We iteratively discussed our findings based on the review findings.
Table 2. Overview of Used Technologies and References Answering our RQs
eHealth Technologies (RQ1)
ICT
Mobile Technologies
Wearable Technologies

Advantages (RQ2)
[36]
[39–43]
[14, 40, 45–59]

Other Technologies

[14, 39, 40, 63–65]

4.1

Disadvantages (RQ3)
[37, 38]
[39, 44]
[14, 45, 47, 49, 51, 52, 55, 58,
60–62]
[14, 61, 64, 66]

RQ1: Which Existing eHealth Technologies Are Applied in OHM to Track
and Monitor Employee Health?

The use of technologies in OHM is diverse and challenging to classify, as the
technologies employed are often interlinked and connected. However, our results

indicate that ICTs, including mobile technologies and wearable technologies, are
predominantly explored. However, other technologies have already received attention
in the literature, which we subsequently present.
ICTs. In general, the use of ICTs is crucial for applying eHealth technologies in OHM
[38, 67] because eHealth is always associated with the use of ICTs, whether
telecommunications, the Internet, or similar technologies [21]. Through ICTs, it is
possible to monitor employees’ health with various devices and techniques [67]. Also,
[36] have examined an ICT-driven health prevention program and conclude that ICTs
are an important factor in workplace health programs. They can be used to collect, store,
and process lifestyle and health-related data through various applications. ICTs also
enable early diagnosis and intervention advice based on predictive analytics. Further,
they can be used to provide feedback to participants by visualizing the accomplishments
of the health prevention program. Similarly, [37] developed an intelligent tool as an
availability assistant for the desired work-life balance using ICTs. According to them,
ICT services often include applications for smartphones, computers, smartwatches, and
tablets for better availability management. These applications can, e.g., restrict the use
of other applications or block calls and messages for a certain period.
Mobile technologies. Companies use mobile technologies linked with smartphone
applications that allow employees to monitor various health-related aspects such as
activity or weight [e.g., 35, 43, 68–70]. Smartphone applications are also applied to
engage with users and communicate the company’s wellness program [39, 40]. Even
persuasive applications based on psychological theories on mobile devices for the
health-conscious behavior of employees are applied [71]. These applications attempt to
track employees’ daily tasks to change their behaviors towards healthy nutrition,
physical activity, and napping at the workplace, partly with an additional built-in
reminder in the form of push notifications [44]. Many mobile technologies use
embedded sensors connected to wearable devices to measure physical activity, which
perform the actual measurement by built-in sensor technologies [72]. The smartphone
applications are then used to capture and display physical activity or facilitate selfreporting in a structured manner [44, 73]. For example, [41] collected physiological
data with a prototype wearable chest sensor to measure heart rate, pulse, and skin
temperature of office workers and connected the wearable device with a smartphone
app that visualized the recordings.
Wearable technologies. Especially the ubiquitous use of digital technologies,
advancements in low-cost and unobtrusive wearable devices as well as the declining
willingness of employees to participate in corporate health programs has led to an
increase in the use of commercial wearable devices such as Fitbit or Jawbone in the
operational context [14, 45, 47, 49, 51, 60, 61]. The devices can either be brought from
home as personal equipment [74] or are provided by the employer [14, 52]. Other
wearable devices used by companies are usually pilot devices [51]. These trackers are
then used to track physical fitness, sleep patterns, or mood. Fatigue sensors are also
applied to monitor work safety [50, 53]. Moreover, measuring other aspects like blood
sugar, heart health, or even employees' brain activity can track mindfulness during work
[40, 51]. Furthermore, wearables are used to monitor employees’ posture and body
motions and alert them when the behavior is unhealthy [75, 76]. Finally, additional

information like body temperature and pulse might be transmitted to a computer for
analysis [56, 62, 77–79]. Employers sometimes link wearable technologies to a specific
reward system to motivate users and remind them to work actively on their daily goals
[47]. Companies also distribute Fitbits to their employees and incentivize them to use
the devices and share their information, e.g., by offering lower health insurance
premiums [14, 48]. Wearable devices, such as wrist-worn watches, can also monitor
the environment and environmental conditions like air quality in a factory through builtin sensors [46]. If the air quality becomes a risk factor, the watch alerts the employee.
Some companies even implant inertial measurement units or RFID chips into the
employees themselves, for example, to automatically identify risk factors during work
[54, 55, 57, 80].
Other wearable technologies, such as smart shirts [81], are designed to ensure the
safety of firefighters [e.g., 48, 54]. In this role, they can track heart activity, respiration
rate, and body temperature through built-in sensors [67, 82].
Other (supportive) technologies. Alongside wearable or mobile devices, other
eHealth technologies are used in OHM, which may have interfaces to the previously
mentioned technologies. Some companies monitor their employees’ health with
existing workflow systems [66]. Others use the computer workstation itself to monitor
employee health [67, 83]. Webcams installed on the computer can also be deployed to
track health parameters like heart rate or posture in front of the computer [64, 84, 85].
Further, smart mirrors are used in rare cases, motivating employees to adopt physical
habits at the workplace by giving exercise instructions [15]. Other applications include
the development of an eHealth education program [86]. Also, gamification elements
are often used to engage employees in good health, motivate employees to participate,
simplify the usage, and make it more appealing with playful approaches [14, 39, 40,
61, 63].
4.2

RQ2: Which Advantages and Potentials Exist within the Application of
eHealth Technologies in OHM to Track and Monitor Employee Health?

The potential of already existing eHealth technologies in OHM is vast and depends on
how the technology is implemented. Since mobile technologies enable locationindependent access to corporate health programs and their resources, these technologies
represent a crucial factor for the success of OHM in general [87–89]. Studies even show
that the mere recording and sharing of employees’ data (e.g., via social media) leads to
a better understanding of their health [90], well-being [14, 89], and thus increases
employees’ motivation to collect more data [36]. The use of eHealth technologies
within OHM increases general health awareness [14] and changes unhealthy behavior
or habits [45, 56, 91], such as incorrect posture [85, 92]. Further, wearable technologies
can detect risks or injury hazards and alert the user accordingly [46, 54, 57]. The
collection and evaluation of large amounts of data, such as daily activity levels, pulse
or heart rate, weight, blood oxygen saturation, and body temperature, can help
employees to detect diseases or risks at an early stage so that appropriate measures can
be taken promptly [22, 40, 93, 94]. Moreover, eHealth technologies increase physical
activity [52, 63, 91, 95] and improve health [47]. The use of wearable technologies can

even encourage employees’ mental well-being, for example, by increasing physical
activity or generally engaging employees in a healthy lifestyle [14, 40, 47, 48, 57].
Regarding several studies, wearable technologies can increase motivation for and
enjoyment of health initiatives and help develop new habits that promote a long-term
healthy lifestyle, especially for employees without a regular fitness schedule [14, 47,
91, 96]. In addition to physical health, some studies have also shown that eHealth
reduces work stressors and improves employees’ mental health [41, 55, 95]. At the
same time, eHealth technologies can improve employees' quality of life and life
expectancy [45, 56, 88]. Several studies even confirmed that eHealth technologies
minimize and prevent health risks in the workplace, e.g., back injuries or cardiovascular
diseases, before they appear or before they influence the employees [53, 64, 97, 98].
Numerous sources also state that the use of eHealth technologies helps to increase
employee productivity and efficiency through better health [14, 39, 45, 47, 50, 55, 99].
Integrating social components in eHealth tools can trigger feelings such as belonging
to a group, affiliation, and emotional support and promote an environment of positive
peer pressure. The reward and incentive systems usually included in these competitions
might encourage activity [45, 47, 49, 96]. Furthermore, research demonstrated that
implementing eHealth technologies in OHM reduces health-related absences and
increases the employees' job satisfaction [39, 47, 50, 53]. As a consequence of direct
benefits for employees’ health, studies also confirm that health care costs and health
insurance premiums can be reduced [14, 39, 51, 59, 63, 100].
4.3

RQ3: Which Disadvantages and Limitations Exist within the Application
of eHealth Technologies in OHM to Track and Monitor Employee Health?

The use of eHealth technologies can also harm various areas in the workforce. First, the
constant monitoring of activity can feel like an obligation to some employees and
reduce the enjoyment of self-monitoring. Second, demotivation can also arise when
goals are set too high. Demotivation, in turn, may reduce physical activity, which is
particularly detrimental in the long term [39, 52, 60]. In contrast, particularly challenges
or activity tracking can encourage employees to engage in too much physical activity
and take risks such as injury or overtraining. This is especially the case when the goals
set are too high [47, 49, 91]. In addition, occupational safety can suffer from the use of
technology if too much reliance is placed on it [44, 93]. The permanent availability by
ICTs can lead to the employee being over-worked or stressed, which harms his or her
ability to concentrate. Additionally, if an employee is intensively involved in a program
and spends a lot of actual working time with it, productivity can suffer as well [37, 55].
Discrimination or social isolation are additional factors that result adversely from
the implementation of eHealth in OHM. Social isolation occurs especially when
employees are unable to participate in health programs due to physical impairments
[14, 51] or if there is a fear that personal data will be collected by the employer [61].
To avoid discrimination by others, employees may participate in such programs due to
peer pressure, even if they would not participate out of their ambition [45, 49, 91, 95].
A blurring of the boundary between work and private time can cause additional stress
for the employee. This happens especially when the devices for health programs are

also worn at home and thus affect the work-life balance of employees [45, 47, 74, 87,
88]. Many of the factors above can contribute to a stressful work environment [37, 45,
66, 87], leading to lower job satisfaction and increased absenteeism in the long term
[66]. Moreover, the factors such as overwork, too much or too little physical activity,
stress, or social factors like discrimination or group pressure may negatively impact
employees' overall health and subjective well-being. Reduced subjective well-being
can, in turn, harm physical, mental, and social health [37, 45, 55, 60, 66, 87].
The costs of implementing eHealth in OHM on employers and the negative
consequences of implementation on employees should also be considered [48, 51, 89,
101]. Next to this, the implementation of eHealth technologies involves the recording
of very personal data from employees. Therefore, employers must also focus on privacy
issues. When employees perceive or suspect misuse of their data by the employer, they
will be reluctant to or not even use such technologies. Although minimum standards
are established through government regulations (e.g., European Union's General Data
Protection Regulation), there is still a growing interest in privacy issues regarding the
implementation of eHealth technologies in OHM [44, 49, 64].

5

Success Factors of eHealth Tracking and Monitoring
Technologies in OHM

Our analysis was motivated by a deeper understanding of promoting healthy behavior
utilizing OHM while focusing on eHealth tracking and monitoring technologies that
allow for quantification and analysis of such healthy behavior. We see our analysis of
identifying advantages and potentials as well as disadvantages and limitations as a
groundwork to derive implications in the form of success factors that impact the usage
of such technologies. The benefits of these measures can be fully exploited only if OHM
managers take these success factors into account when implementing tracking and
monitoring activities. We classify the derived success factors that emerge from our
analysis from the user perspective into three dimensions: operational vs. technological
vs. operational/technical. Operational success factors include consciousness-related
and management-related factors. Technological success factors include motivationrelated factors, user experience, and technical requirements. Further,
operational/technical success factors include data protection and profitability.
Motivation-related success factors are multifaceted and imply that usage can be
supported by integrating, e.g., social influence through challenges, leaderboards [42,
102], or performance graphs [103] into the device. However, social incentives must be
designed so that they do not put pressure on employers and include achievable targets
[45, 49, 91, 95]. In pedometer apps, for example, it makes sense to include gamification
elements such as points and levels so that users can achieve intermediate goals and thus
have a constant sense of achievement [104]. Gamification elements in applications can
increase motivation and influence the second success factor, the user experience. Our
literature review reveals that user experience is highly achieved through the integration
of gamification and a straightforward design of the technology, which is easy to use
[105]. The user interface should be uniform and clearly laid out, and the tracking or

monitoring device should be small, slightly inconspicuous, and convenient [62]. The
success factor of user experience is closely linked to the success factor of technical
requirements. For tracking and monitoring eHealth technologies to be successful in
OHM, we have deduced from the literature that they must meet the criteria of accuracy,
reliability, or availability. Technical failures or errors quickly lead to negatively
perceived user experiences, harming acceptance and user behavior [106]. If OHM
managers and software developers address the above-mentioned technological success
factors, the risks of tracking and monitoring technologies in OHM can be significantly
reduced. It prevents the motivation of employees and thus the willingness to participate
in digital OHM measures from being lost due to faulty goal setting, system complexity,
or an inadequate system.
Focusing on success factors that must be controlled directly by top management,
e.g., a corporate culture that promotes health policies (management-related factors) and
discloses the importance of a health-conscious way of working (consciousness-related
success factors), can also counteract several risk factors. Good communication of OHM
measures and benefits can prevent employees from feeling too disturbed in their worklife balance [45, 47, 74, 87, 88]. In addition, top management must be involved in
planning the interventions to fit into the company's policies and existing technological
infrastructure [107]. Further, introducing digital OHM measures from the top down can
ensure that a sufficient budget is allocated and that highly effective user-centered
solutions are implemented to engage all employees in OHM activities [14, 51]. Success
factors such as data protection and profitability form the interface between operational
and technological success factors. Health data can be very sensitive, personal data that
must be protected [44, 49, 64]. Clear policies guarantee the safe use of these tools in
the corporate environment and ensure that employees' privacy is respected or that no
employee is forced to share their health data [12]. The company must be aware of this
responsibility on the operational side to communicate the technical requirements for
data protection and data security to the developer of tracking and monitoring eHealth
technologies at the same time. Profitability implies that the return on the digital OHM
program is greater than the effort involved. In economic terms, this means that costs
must be low and productivity high [108]. Profitability can be achieved when tracking
and monitoring technologies are implemented on a cost-benefit basis, and their effects
ultimately lead to higher working productivity for employees. Further, technological
progress can have a cost-reducing effect on tracking and monitoring measures, as the
cost of the sensors included in many technologies is steadily decreasing.
5.1

Theoretical Contribution

The findings of our SLR contribute to a deeper understanding of the risks and potentials
of tracking and monitoring eHealth technologies in OHM. By identifying the risks and
potentials of these technologies, we finally conclude that eHealth implementation is a
cost-benefit trade-off between them. In addition, we derived success factors for
implementing these technologies from the user's perspective, thus adding a holistic
view to the existing literature. Thereby, the theoretical contribution to the existing body
of knowledge is twofold. First, we demonstrate that the success of digital OHM depends

on operational and technological factors. Past research on the effectiveness of tracking
and monitoring interventions within the scope of OHM mainly focused on single factors
such as gamification [42, 102, 109], data security [110, 111], incentive systems [112],
missing the opportunity to explore interaction effects between them. Second, our
findings are paving the way for further acceptance studies in tracking and monitoring
in OHM. Including our success factors in acceptance studies could help draw an
accurate picture of which factors lead to the long-term use of such interventions in the
operational context.
5.2

Practical Implication

Regarding practical implications, we provide a broad overview of existing forms of
tracking and monitoring eHealth technologies applied in OHM, which helps
practitioners gain a holistic understanding of used technologies and their purpose.
Based on the risks and opportunities of such technologies from the users' perspective,
we have identified several key success characteristics that influence the adoption and
use of such technologies and should be further considered by practitioners. Therefore,
our success factors can serve as a starting point for managing risks and harnessing the
potential of tracking and monitoring technologies in OHM.

6

Limitations, Further Research, and Conclusion

Since search strings dictated our keyword search, we continued to formulate the search
string as broadly as possible to obtain a comprehensive literature review. As our study
focuses on tracking and monitoring eHealth technologies in OHM, the context of our
study is limited to them. The identified success factors are sometimes difficult to
delineate and are partly interrelated. Nevertheless, they provide a good overview of
how technology and the top management influence the success of tracking and
monitoring in OHM. Later research should, however, verify and expand these success
factors through empirical research, e.g., quantitative (acceptance studies) or qualitative
(semi-structured interviews) work. Further, we encourage researchers to take a closer
look at gamification because such elements can positively impact at least two success
factors: user experience and employee motivation.
With our study, we identified implications for researchers and practitioners. Since
research on tracking and monitoring eHealth technologies in the OHM context is spread
across various facets, we have compiled key characteristics via a structured approach.
Based on the existing literature, we characterize our research as the groundwork for
deriving concrete OHM practices for tracking and monitoring employee health. Further,
we condensed the used technology diversity, derived advantages and potentials,
disadvantages, and limitations, and derived their success factors. By comparing
different used technologies and their advantages and disadvantages, we pave the way
for a new practical guide to help in the successful evaluation and implementation of
tracking and monitoring eHealth technologies in the occupational health context.

References
1. Sallis, J.F., Saelens, B.E.: Assessment of physical activity by self-report: status, limitations,
and future directions. Research quarterly for exercise and sport 71 Suppl 2, 1–14 (2000)
2. Engbers, L.H., van Poppel, M.N.M., Chin A Paw, M.J.M., van Mechelen, W.: Worksite
health promotion programs with environmental changes: a systematic review. American
journal of preventive medicine 29, 61–70 (2005)
3. Ussery, E.N., Fulton, J.E., Galuska, D.A., Katzmarzyk, P.T., Carlson, S.A.: Joint Prevalence
of Sitting Time and Leisure-Time Physical Activity Among US Adults, 2015-2016. JAMA
320, 2036–2038 (2018)
4. WHO: Workers’ health: global plan of action, https://www.who.int/occupational_health/
WHO_health_assembly_en_web.pdf?ua=1 (2007)
5. Linnan, L., Bowling, M., Childress, J., Lindsay, G., Blakey, C., Pronk, S., Wieker, S.,
Royall, P.: Results of the 2004 National Worksite Health Promotion Survey. American J of
Public Health 98, 1503–1509 (2008)
6. Healy, G.N., Winkler, E.A.H., Eakin, E.G., Owen, N., Lamontagne, A.D., Moodie, M.,
Dunstan, D.W.: A Cluster RCT to Reduce Workers’ Sitting Time. Medicine and science in
sports and exercise 49, 2032–2039 (2017)
7. Steel, J., Godderis, L., Luyten, J.: Productivity estimation in economic evaluations of
occupational health and safety interventions: a systematic review. Scandinavian journal of
work, environment & health 44, 458–474 (2018)
8. Burton, J.: WHO Healthy Workplace Framework and Model. WHO (2010)
9. Cieri, H. de, Lazarova, M.: Your health and safety is of utmost importance to us. Human
Resource Management Review, 100790 (2020)
10. Kuhn, E., Müller, S., Teusch, C., Tanner, G., Schümann, M., Baur, C., Bamberg, E.,
Heidbrink, L., McLennan, S., Buyx, A.: Interfaces of occupational health management and
corporate social responsibility: a multi-centre qualitative study from Germany. BMC public
health 21, 1042 (2021)
11. Krstev, S.: Workplace Health Promotion. In: Kirch, W. (ed.) Encyclopedia of Public Health,
pp. 1470–1472. Springer Netherlands, Dordrecht (2008)
12. Jimenez, P., Bregenzer, A.: Integration of eHealth Tools in the Process of Workplace Health
Promotion: Proposal for Design and Implementation. Journal of medical Internet research
20, e65 (2018)
13. Martin, J.A.: Pros and Cons of Using Fitness Trackers for Employee Wellness. CIO
Magazine (2014)
14. Giddens, L., Leidner, D., Gonzalez, E.: The Role of Fitbits in Corporate Wellness Programs:
Does Step Count Matter? In: HICSS Proceedings, pp. 3627–3635 (2017)
15. Gomez-Carmona, O., Casado-Mansilla, D.: SmiWork: An interactive smart mirror platform
for workplace health promotion. In: SpliTech 2017, pp. 1–6 (2017)
16. Alvarez, R.C.: The promise of e-Health - a Canadian perspective. Ehealth international 1, 4
(2002)
17. Oh, H., Rizo, C., Enkin, M., Jadad, A.: What is eHealth? World Hospitals and Health
Services 41, 32–40 (2005)
18. Wyatt, J.C., Liu, J.L.Y.: Basic concepts in medical informatics. Journal of epidemiology and
community health 56, 808–812 (2002)
19. Lupton, D.: Self-Tracking Modes: Reflexive Self-Monitoring and Data Practices. SSRN
Journal (2014)
20. Charitsis, V.: Survival of the (Data) Fit: Self-Surveillance, Corporate Wellness, and the
Platformization of Healthcare. SS 17, 139–144 (2019)

21. Adibi, S.: Mobile health. A technology road map. Springer, Cham (2015)
22. Wang, Z., Huang, Z.: Wearable health status monitoring device for electricity workers. In:
BMEI Proceedings, pp. 602–606 (2014)
23. Steigner, G., Doarn, C.R., Schütte, M., Matusiewicz, D., Thielscher, C.: Health Applications
for Corporate Health Management. Telemedicine journal and e-health 23, 448–452 (2017)
24. Da Silva, S.L.C., Amaral, F.G.: Critical factors of success and barriers to the implementation
of occupational health and safety management systems: A systematic review of literature.
Safety Science 117, 123–132 (2019)
25. Robson, L.S., Clarke, J.A., Cullen, K., Bielecky, A., Severin, C., Bigelow, P.L., Irvin, E.,
Culyer, A., Mahood, Q.: The effectiveness of occupational health and safety management
system interventions: A systematic review. Safety Science 45, 329–353 (2007)
26. Biswas, A., Begum, M., van Eerd, D., Smith, P.M., Gignac, M.A.M.: Organizational
Perspectives on How to Successfully Integrate Health Promotion Activities into
Occupational Health and Safety. Journal of occupational and environmental medicine 63,
270–284 (2021)
27. Webster, J., Watson, R.T.: Analyzing the Past to Prepare for the Future. Writing a Literature
Review. MIS Quarterly 26, xiii–xxiii (2002)
28. Levy, Y., Ellis, T.: A systems approach to conduct an effective literature review in support
of information systems research. Informing Science 9, 181–211 (2006)
29. Kitchenham, B., Charters, S.: Guidelines for performing Systematic Literature Reviews in
Software Engineering. Citeseer (2007)
30. Okoli, C., Schabram, K.: A Guide to Conducting a Systematic Literature Review of
Information Systems Research. Working Papers on IS 10 (2010)
31. Nguyen-Duc, A., Cruzes, D.S., Conradi, R.: The impact of global dispersion on
coordination, team performance and software quality. Information & Software Technology
57, 277–294 (2015)
32. van Wee, B., Banister, D.: How to write a Literature Review Paper? Transport Reviews 36,
278–288 (2016)
33. Ngai, E., Wat, F.: A literature review and classification of electronic commerce research.
Information & Management 39, 415–429 (2002)
34. Boell, S.K., Cecez-Kecmanovic, D.: On being ‘Systematic’ in Literature Reviews in IS.
Journal of Information Technology 30, 161–173 (2015)
35. Emerson, S., Heavin, C., Power, D.J.: Workplace Health Promotion: Effects of an mHealth
application on Employee Behaviour and Wellness. In: HICSS Proceedings (2020)
36. Nikayin, F., Heikkilä, M., Reuver, M. de, Solaimani, S.: Workplace primary prevention
programmes enabled by information and communication technology. Technological
Forecasting and Social Change 89, 326–332 (2014)
37. Saternus, Z., Staab, K.: Towards a smart availability assistant for desired work life balance.
In: ICIS, pp. 1–9 (2018)
38. Vossen, K., Rethans, J.-J., van Kuijk, S.M.J., van der Vleuten, C.P., Kubben, P.L.:
Understanding Medical Students’ Attitudes Toward Learning eHealth: Questionnaire Study.
JMIR medical education 6, e17030 (2020)
39. Abshire, T.: What do games have to do with a healthy workforce? Human Resource Focus
90, 13–16 (2013)
40. Crawford, R.: How could wearable technology change workplace health? Employee
Benefits, 1 (2015)
41. Zenonos, A., Khan, A., Kalogridis, G., Vatsikas, S., Lewis, T., Sooriyabandara, M.:
HealthyOffice: Mood recognition at work using smartphones and wearable sensors. In: IEEE
Int. Conf. on Pervasive Computing and Communication (2016)

42. Shahrestani, A., van Gorp, P., Le Blanc, P., Greidanus, F., Groot, K. de, Leermakers, J.:
Unified Health Gamification can significantly improve well-being in corporate
environments. In: EMBC, pp. 4507–4511 (2017)
43. Brad Wipfli, Ginger Hanson, Kent Anger, Diane L. Elliot, Todd Bodner, Victor Stevens,
Ryan Olson: Process Evaluation of a Mobile Weight Loss Intervention for Truck Drivers.
Safety and Health at Work 10, 95–102 (2019)
44. Mohadis, H.M., Ali, N.M.: Designing persuasive application to encourage physical activity
at workplace among older workers. DICTAP, 126–130 (2016)
45. Yassaee, M., Winter, R.: Analyzing Affordances of Digital Occupational Health Systems.
In: HICSS Proceedings, pp. 3567–3576 (2017)
46. Haghi, M., Thurow, K., Stoll, N.: A three-layer multi-sensor wearable device for physical
environmental parameters and NO2 monitoring. In: SBEC, pp. 149–154 (2017)
47. Henning, A., van de Ven, K.: Counting your steps: The use of wearable technology to
promote employees’ health and wellbeing. Performance Enhancement and Health 5, 123–
124 (2017)
48. Goldberg, S.: Companies use wearables to track workers’ health, improve safety. Business
Insurance 48, 1 (2014)
49. Rockmann, R., Gewald, H.: Is IT What You Make out of IT? In: ICIS Proceedings, pp. 1–
13 (2017)
50. Lingg, E., Leone, G., Spaulding, K., B’Far, R.: Cardea: Cloud based employee health and
wellness integrated wellness application with a wearable device and the HCM data store. In:
SBEC, pp. 265–270 (2017)
51. Zielinski, D.: Wearable Wellness. HR Magazine 59, 58–61 (2014)
52. Rockmann, R., Salou, T., Gewald, H.: If You Are Happy and DON’T Know IT:
Continuance? In: PACIS 2018 Proceedings (2018)
53. Sinelnikov, S., Inouye, J., Kerper, S.: Using leading indicators to measure occupational
health and safety performance. Safety Science 72, 240–248 (2015)
54. Yang, L., Lu, K., Diaz-Olivares, J.A., Seoane, F., Lindecrantz, K., Forsman, M., Abtahi, F.,
Eklund, J.A.E.: Towards Smart Work Clothing for Automatic Risk Assessment of Physical
Workload. IEEE Access 6, 40059–40072 (2018)
55. Moore, P., Robinson, A.: The quantified self. New Media and Society 18, 2774–2792 (2016)
56. Valero, E., Sivanathan, A., Bosché, F., Abdel-Wahab, M.: Musculoskeletal disorders in
construction. Applied Ergonomics 54, 120–130 (2016)
57. DeBree, C.: A Workplace Revolution. Wearables, 24–26 (2017)
58. Kritzler, M., Bäckman, M., Tenfält, A., Michahelles, F.: Wearable technology as a solution
for workplace safety. 14th Int. Conf. on Mobile and Ubiqu. Multimedia Proceedings, 213–
217 (2015)
59. Sreenilayam, S.P., Afkham, Y., Hughes, C., Ahad, I.U., Hopper, L., Boran, A., Brabazon,
D.: Wearable Devices for Monitoring Work related Musculoskeletal and Gait Disorders. In:
Int Conf on Assistive and Rehabilitation Technologies, pp. 103–108 (2020)
60. Giddens, L., Gonzales, E., Leidner, D.: I Track, Therefore I Am. In: AMCIS Proceedings,
pp. 1–5 (2016)
61. Ajunwa, I., Crawford, K., Schultz, J.: Limitless Worker Surveillance. California Law
Review 105, 735–776 (2017)
62. Ranjan, A., Zhao, Y., Sahu, H.B., Misra, P.: Opportunities and Challenges in Health Sensing
for Extreme Industrial Environment: Perspectives From Underground Mines. IEEE Access
7, 139181–139195 (2019)
63. Hegel, T.: Boding Well. Wearables 18, 40–41 (2014)

64. Singh, M., Kumar, A., Yadav, K., Madhu, H., Mukherjee, T.: Mauka-Mauka: Measuring
and Predicting Opportunities for Webcam-based Heart Rate Sensing in Workplace
Environment. In: 10th EAI Int. Conf. on Body Area Networks Proceedings, pp. 96–102
(2015)
65. Stratton, E., Lampit, A., Choi, I., Calvo, R.A., Harvey, S.B., Glozier, N.: Effectiveness of
eHealth interventions for reducing mental health conditions in employees. PloS one 12,
e0189904 (2017)
66. Agrawal, K., Tarafdar, M., Vaidya, S.: Monitoring, Surveillance and Technostress. In:
AMCIS 2018 Proceedings, pp. 1–10 (2018)
67. Bhattacharjee, P.: Workplace monitoring of employee health using the workstation PC as a
platform. In: SBEC, pp. 255–258 (2017)
68. Mattila, E., Orsama, A.-L., Ahtinen, A., Hopsu, L., Leino, T., Korhonen, I.: Personal health
technologies in employee health promotion. JMIR mHealth and uHealth 1, e16 (2013)
69. Dubinsky, Y., Limonad, L., Mashkif, N.: Wearable-based Mobile App for Decision Making.
MobileDeLi ’14, 19–22 (2014)
70. Degerli, M.: A Mobile Health Application for Healthy Living: HWOW. In: Turkish National
Software Engineering Symposium, pp. 1–3 (2020)
71. Haque, M.S.: Persuasive Applications for the Healthy Lifestyle. In: MUM, pp. 581–586.
ACM, NY, USA (2017)
72. Hair, A.: Wear your heart on your sleeve. In: ACII, pp. 591–595 (2017)
73. Freitas, P.V.A. de, Mendes, P.R.C., Busson, A.J.G., Guedes, Á.L.V., Da Silva, G.L.F.,
Paiva, A.C. de, Colcher, S.: An Ergonomic Evaluation Method Using a Mobile Depth Sensor
and Pose Estimation. In: Proceedings of the 25 th Brazilian Symposium on Multimedia and
the Web, pp. 445–452 (2019)
74. Weeger, A., Gewald, H.: Factors Influencing Future Employees Decision-Making to
Participate in a BYOD Program. In: ECIS Proceedings, pp. 1–14 (2014)
75. Kang, J.J., Venkatraman, S.: An Integrated mHealth and Vehicular Sensor Based Alarm
System Emergency Alarm Notification System for Long Distance Drivers using Smart
Devices and Cloud Networks. In: Proceedings of the 28th ITNAC, pp. 1–6 (2018)
76. Luo, Z., Yu, Y.: Wearable stooping-assist device in reducing risk of low back disorders
during stooped work. In: IEEE International Conference on Mechatronics and Automation,
pp. 230–236 (2013)
77. Nakae, S., Ueda, S., Fujita, J., Kaneko, M., Kiyono, K.: Development of Cyber-Physical
System-based Wellness Management for Physical Workers. In: Global Conf on Life
Sciences and Techn., pp. 241–242 (2019)
78. Paradiso, R., Crupi, R., Pacelli, M., Saunder, M., Cuervo, G.M.: An Ecological Studybased
on Textile Sensory Platforms to Improve Safety and Well-Being at Work. Annual
International Conference of the IEEE Engineering in Medicine and Biology Society. IEEE
Engineering in Medicine and Biology Society. Annual International Conference 2019,
1741–1744 (2019)
79. Rajendran, S., Giridhar, S., Chaudhari, S., Gupta, P.K.: Technological advancements in
occupational health and safety. Measurement: Sensors 15, 100045 (2021)
80. Chen, D., Chen, J., Jiang, H., Huang, M.: Risk Factors Identification for Work-Related
Musculoskeletal Disorders with Wearable and Connected Gait Analytics System. In: SBEC,
pp. 330–339 (2017)
81. Petz, P., Eibensteiner, F., Langer, J.: Sensor Shirt as Universal Platform for Real-Time
Monitoring of Posture and Movements for Occupational Health and Ergonomics. Proc
Comp Sci 180, 200–207 (2021)

82. Di Tocco, J., Lo Presti, D., Zaltieri, M., D’Alesio, G., Filosa, M., Massari, L., Di Rienzo,
M., Carrozza, M.C., Ferrarin, M., Massaroni, C., et al.: A wearable system based on flexible
sensors for unobtrusive respiratory monitoring in occupational settings. IEEE Sensors
Journal, 1 (2020)
83. Kowatsch, T., Wahle, F., Filler, A.: Design and Lab Experiment of a Stress Detection
Service based on Mouse Movements. In: MCIS Proceedings (2017)
84. Uribe-Quevedo, A., Perez-Gutierrez, B., Guerrero-Rincon, C.: Seated Tracking for
Correcting Computer Work Postures. In: SBEC, pp. 169–170 (2017)
85. Bastani, K., Kim, S., Kong, Z., Nussbaum, M.A., Huang, W.: Online Classification and
Sensor Selection Optimization With Applications to Human Material Handling Tasks Using
Wearable Sensing Technologies. IEEE Transactions on Human-Machine Systems 46, 485–
497 (2016)
86. Maciel, Roberto Rodrigues Bandeira Tosta, Chiavegato, L.D., Marin, L.S., Portella, D.D.A.,
Souza, M.C. de, Camelier, F.W.R., Padula, R.S.: Development of an e-health education
program at the workplace using formative research – Technologies for improving quality of
life. Evaluation & Program Planning 73, 129–137 (2019)
87. Yin, P., Davison, R.M., Bian, Y., Wu, J., Liang, L.: The Sources and Consequences of
Mobile Technostress in the Workplace. In: PACIS Proceedings, Paper 144 (2014)
88. Durkin, B.J., Lokshina, I.V.: The impact of integrated wireless and mobile communication
technologies on the corporate world. In: Wireless Telecommunications Symposium, vol.
2015-Januavol. (2015)
89. Eatough, E., Shockley, K., Yu, P.: A Review of Ambulatory Health Data Collection
Methods for Employee Experience Sampling Research. Applied Psychology 65, 322–354
(2016)
90. Gianatti, T.-L.: Musculoskeletal Disorders. Professional Safety 65, 50–51 (2020)
91. Ilhan, A., Henkel, M.: 10,000 Steps a Day for Health? In: Proceedings of HICSS, pp. 3376–
3385 (2018)
92. Baghdadi, A.: Application of Inertial Measurement Units for Advanced Safety Surveillance
System Using Individualized Sensor Technology. In: ICHI, pp. 450–451 (2018)
93. Hwang, S., Seo, J., Jebelli, H., Lee, S.: Feasibility analysis of heart rate monitoring of
construction workers using a photoplethysmography (PPG) sensor embedded in a wristbandtype activity tracker. Automation in Construction 71, 372–381 (2016)
94. Lee, W., Lin, K.-Y., Seto, E., Migliaccio, G.C.: Wearable sensors for monitoring on-duty
and off-duty worker physiological status and activities in construction. Automation in
Construction 83, 341–353 (2017)
95. Glance, D.G., Ooi, E., Berman, Y., Glance, C.F., Barrett, H.R.: Impact of a Digital Activity
Tracker-Based Workplace Activity Program on Health and Wellbeing. DH ’16, 37–41
(2016)
96. Asimakopoulos, S., Asimakopoulos, G., Spillers, F.: Motivation and User Engagement in
Fitness Tracking. Informatics 4, 5 (2017)
97. Yang, K., Ahn, C.R., Vuran, M.C., Aria, S.S.: Semi-supervised near-miss fall detection for
ironworkers with a wearable inertial measurement unit. Automation in Construction 68,
194–202 (2016)
98. Fernando, M., Fidge, C., Sahama, T., Hewagamage, K.P.: Employees’ Perceptions of
Sharing Employer-sponsored Personal Health Records. In: ACSW, 35:1‐‐35:10. ACM, NY,
USA (2018)
99. Zhao, W., Lun, R., Gordon, C., Fofana, A.M., Espy, D.D., Reinthal, M.A., Ekelman, B.,
Goodman, G.D., Niederriter, J.E., Luo, X.: A Human-Centered Activity Tracking System.
IEEE Transactions on Human-Machine Systems 47, 343–355 (2017)

100. Selko, A.: How to Help Employees Stay Healthy in 2015. Material Handling & Logistics
(2015)
101. Marino, C., Vargas, J., Aldas, C., Morales, L., Toasa, R.: Non-invasive monitoring
environment. CISTI 2018 2018-June, 1–4 (2018)
102. Oxarart, R.A., Houghton, J.D.: A Spoonful of Sugar: Gamification as Means for Enhancing
Employee Self-Leadership and Self-Concordance at Work. Administrative Sciences 11, 35
(2021)
103. Sailer, M., Hense, J.U., Mayr, S.K., Mandl, H.: How gamification motivates: An
experimental study of the effects of specific game design elements on psychological need
satisfaction. Computers in Human Behavior 69, 371–380 (2017)
104. Hanisch, S.E., Birner, U.W., Oberhauser, C., Nowak, D., Sabariego, C.: Development and
Evaluation of Digital Game-Based Training for Managers to Promote Employee Mental
Health and Reduce Mental Illness Stigma at Work: Quasi-Experimental Study of Program
Effectiveness. JMIR mental health 4, e31 (2017)
105. Chen, J., Lieffers, J., Bauman, A., Hanning, R., Allman-Farinelli, M.: Designing Health
Apps to Support Dietetic Professional Practice and Their Patients: Qualitative Results From
an International Survey. JMIR mHealth and uHealth 5, e40 (2017)
106. Benbunan-Fich, R.: Usability of Wearables without Affordances. In: AMCIS 2017
Proceeding, pp. 1–10 (2017)
107. Muuraiskangas, S., Harjumaa, M., Kaipainen, K., Ermes, M.: Process and Effects Evaluation
of a Digital Mental Health Intervention Targeted at Improving Occupational Well-Being:
Lessons From an Intervention Study With Failed Adoption. JMIR mental health 3, e13
(2016)
108. Michie, S., Yardley, L., West, R., Patrick, K., Greaves, F.: Developing and Evaluating
Digital Interventions to Promote Behavior Change in Health and Health Care:
Recommendations Resulting From an International Workshop. Journal of medical Internet
research 19, e232 (2017)
109. Zhang, C., van Gorp, P., Derksen, M., Nuijten, R., IJsselsteijn, W.A., Zanutto, A., Melillo,
F., Pratola, R.: Promoting Occupational Health through Gamification and E-Coaching: A 5Month User Engagement Study. International journal of environmental research and public
health 18 (2021)
110. Hauke, A., Flaspöler, E., Reinert, D.: Proactive prevention in occupational safety and health:
how to identify tomorrow’s prevention priorities and preventive measures. International
journal of occupational safety and ergonomics: JOSE 26, 181–193 (2020)
111. Damrongsak, M., Brown, K.C.: Data security in occupational health. AAOHN journal:
official journal of the American Association of Occupational Health Nurses 56, 417–421
(2008)
112. Kasat, K., Kumari, S., Shaikh, N.: Conceptual Framework for Developing an Occupational
Health Care Management in Factories. Journal of Ecophysiology and Occupational Health
17, 28–33 (2017)

